Hypoxia regulated gene transcription in human optic nerve lamina cribrosa cells in culture.
Vascular hypoperfusion, extracellular matrix remodeling and axon loss are pathological characteristics of the glaucomatous optic nerve head. We report a novel study demonstrating transcriptional responses in optic nerve lamina cribrosa (LC) cells exposed to in vitro hypoxic stress. Primary cultures of human glial fibrillary acid protein (GFAP) negative LC cells were generated from four donors. Cells were exposed to 24 hours of hypoxic stress (1% O2) or normoxia (21% O2). Hypoxia responsive genes were identified using Affymetrix HG-U133A microarrays (n = 3) and validated with real time PCR (n = 3). Secreted protein was measured by ELISA (n = 4) and cellular protein by Western blot (n = 4). Expression data were annotated with NIH DAVID software and putative transcription factor sites in hypoxia-responsive gene promoters were identified using Core_TF software. Hypoxia-sensitive genes included those involved in apoptosis (e.g., BNIP3), neurogenesis (e.g., STC1), extracellular matrix (e.g., MIF, DDR1/TrkE, and IGFR2), mitochondrion (e.g., CYP1B1) and angiogenesis (e.g., VEGF). Real time PCR for selected genes supported the expression changes identified by microarray. ELISA and Western blot validated corresponding changes in protein production. Promoter sequence interrogation revealed putative conserved transcription factor binding sites (e.g., HIF and CREB) in the promoters of the hypoxia responsive genes. Our data show that LC cell gene expression is sensitive to reduced oxygen levels in vitro and provides bioinformatic evidence of the potential transcriptional regulators of this response.